In embryonic nuclei of Droeophila vivilie, 45% of the DNA is satellite, and = 50Z of the HI histone is phosphorylated.
INTRODUCTION
We have previously proposed that phosphorylated HI histones compact the satellite DNA' s of Droeophila virilie into constitutive heterochromatin (1).
The proposal was based on experiments which revealed that 1) decreased phosphorylation of HI histones is correlated with the under-replication of satellite DNA in polytene salivary gland nuclei, and 2) in vitro, D. virilie HI histones preferentially bind D. virilie satellite DNA' s whereas the nucleosomal core histones H2A, H2B, H3, and H4 do not.
In this report we present additional evidence which supports the correlation between phosphorylated HI histones and satellite DNA in Drosophila.
He have examined HI histone phosphorylation and satellite DNA content in asynchronously dividing embryonic cells and essentially non-dividing head cells. Droeophila head cells can be considered amitotic because:
1) the epidermal structures of the adult Droeophila head are largely derived from imaginal disc cells which do not proliferate after the pupal-adult transformation (2), 2) the major internal cell types of the head are neuroblasts, which do not synthesize DNA in the adult (3), and muscle cells, which differentiate in the pupal stage (4) and presumably do not divide in the adult, and
3) legs, which contaminate the preparations of heads, are also derived from imaginal disc cells (2, 4, 5) and presumably do not divide in the adult. These observations together with the genetically derived data on clonal analysis of imaginal discs (5) suggest that most, and perhaps all, cells within the adult heads of Drosophila are non-dividing.
We also demonstrate that the phosphorylated and unphosphorylated Hi's of Dvoeophila have different electrophoretic mobilities on SDS-acrylamide gels. This difference in electrophoretic mobility apparently arises because the phosphorylated and unphosphorylated Hi's have different conformations in SDS. This putative conformational difference could have a decisive influence on the proposed function of these proteins, the compaction of satellite DNA into heterochromatin.
MATERIALS AND METHODS

D. vivilis
was reared on cornmeal agar medium at 2A°C (6) . Embryos were collected from large population cages (6) . Newly emerged first instar larvae were grown in 150xl5mm pyrex petri dishes containing 7ml of 7.5% sucrose and 2mC carrier-free -^PO^ (ICN) for three days at 21°C. Adults were frozen on dry ice, decapitated and sifted on a 20 mesh screen as described by Oliver and Phillips (7) . Heads and some appendages passed through the screen. Heads accounted for approximately 901 of the sieved mass.
Extraction and Analysis of DNA Adult heads were homogenized using a homogenizer similar to that described by Cohen and Gotchel (8) . The angle of the homogenizer blade was 168° and the pestle tolerance was 0.015 inches. Nuclear DNA from heads and embryos was prepared as previously described (1), dissolved in 0.15 M ?UC1, 0.015M Na citrate, and analyzed on a Gilford recording spectrophotometer equipped with a 2527 Thermo-programmer.
Extraction and Analysis of Histories
Histones were extracted as previously described (1), with one minor modification. Buffers included 10 mM phosphate as a phosphatase inhibitor. Histones were treated with alkaline phosphatase (Sigma, type III-R) as previously described (1) .
Electvophoveais
Histories were electrophoresed on 33 cm long slab gels containing 121 acrylamide, 6 M urea, and 5% acetic acid (9) . They were also electrophoresed on 18% acrylamide-SDS gels (10) for 8-10 hours at 20 mA. When the histones were electrophoresed in two dimensions, the first dimension was either 12% acrylamide, 6 M urea, 5% acetic acid; or 18% acrylamide-SDS, 6 M urea, while the second dimension was 18Z acrylamide-SDS. The relationship between electrophoretic mobility of HI histones and acrylamide concentration was determined by electrophoresis on 10%, 12%, 14%, 16*, 18%, 20% and 21% acrylamide-SDS gels. Log HI mobility measured relative to H3 mobility was plotted as a function of acrylamide concentration according to Banker and Cotman (11) .
Autonxdiography
Destained gels containing 32p_i a t, e n e d histones were dried onto Whatman 3 mm paper. Autoradiographs were made with Kodak XR-5 film and a Dupont Cromex intensifying screen and exposed for 12 hours at -70°C.
HI Hietone Purification
HI histones were chroma tographed on a Bio Gel P-200 column (150x3 cm) and eluted with 10 mM HC1, 3 mM g-mercaptoethanol, 0.02% sodium azide. The phosphorylated HI histones were purified from preparative 18Z acrylamide-SDS gels using the procedure of Ziola and Sruba (12) .
Pep tide Mapping
Tryptic peptides of the HI histones were mapped and stained according to the procedure of Blankstein et al. (13) . The peptide maps were autoradiographed with Kodak XR-5 film and a Dupont Cromex intensifying screen. Exposure was for 48 hours at -70°C.
Hydroxylamine Incubation
HI histones were incubated in 0.1 M and 1.0 H NH2OH for two hours at 37°C as described by Ueda et al. (14) and analyzed electrophoretically on 18% acrylamide-SDS gels (10) . About half of the HI extracted from embryos or adult heads is alkaline phosphatase sensitive, and slower migrating on SDS-acrylamide gels ( Figure 2B ). Hi's is due to a conformstional difference rather than a difference in charge.
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2) The phosphorylated and unphosphorylated HI histones of D. viinliB comigrate in SDS gels containing 6 M urea. When they are electrophoresed in a second dimension SDS gel lacking urea, the phosphorylated and unphosphorylated forms are resolved (Figure 8 ). The two HI histone bands of calf thymus, as well as the core histones, are resolved in SDS-urea gels (data not shown) . Therefore, the comigration of the two HI bands of D. vivilia in SDS-urea gels cannot be explained by a decreased resolving power of this electrophoretic system. Evidently, the combination of SDS and 6 M urea reversibly obliterates the difference in electrophoretic mobility between phosphorylated and unphosphorylated HI histones. This result suggests that SDS + 6 M urea reversibly eliminates an SDS-resiatant difference in conformation between the phosphorylated and unphosphorylated HI histones. The HI histones of Dvoeophila migrate as two bands on acrylamide SDS gels. 32p labelling, peptide mapping, and alkaline phosphatase digestion reveal that the slower-migrating band is the phosphorylated form of the faster-migrating form. This conclusion was unexpected, since SDS gel electrophoresis is useless for separating phosphorylated from unphosphorylated histones of mammals (22) . Mobility vs. acrylamide concentration plots and two dimensional electrophoresis show that the mobility difference between the phosphorylated and unphosphorylated Hi histones results from a conformational difference between the two forms rather than a charge difference. Therefore, phosphorylation affects DroaophiZa HI histone conformation in SDS gels.
It is difficult to envision an allosteric effect, imposed by phosphorylation, that survives HC1 and perchloric acid extraction, trichloroacetic acid precipitation, and electrophoresis in SDS gels. It seems more likely that any conformational change imposed by phosphorylation occurs in the proximity of the phosphorylated site(s) . A testable explanation of these results is given below and illustrated in Figure 9 . The mobility differences suggest that the phosphorylated and unphosphorylated HI histones are differentially extended as they migrate in SDS gels. The . Proposed explanation of the unusual electrophoretic properties of Drosophila HI histones. The unphosphorylated HI contains an SDS-resistant folded region in its interior (A) or at one end (B). Phosphorylation causes this folded region to unfold, producing a "longer" molecule that migrates slower than the "shorter," unphosphorylated form. Treatment of the phosphorylated HI with alkaline phosphatase (AP) removes the phosphate, allowing refolding. The refolded molecule migrates more rapidly than the unfolded form. In (A) and (B) the unphosphorylated, folded HI is depicted at the top, while the phosphorylated, unfoded HI is depicted on the bottom. 
